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INTRODUCTION 


The  planned  and  systematic  incorporation  of  smut  resistance  in 
improved  oat  varieties  is  dependent  on  information  concerning  sources  of 
resistance  to  representative  components  of  the  race  population  of  the  smut 
species.     In  19^8,2/  15  races  of  loose  smut  (Ustilago-avenae )  and  7  races 
of  covered  smut  (U.  kolleri )  were  established  as  standard  representatives 
of  the  race  population  for  use  in  the  development  of  improved  oat  varie- 
ties with  a  high  degree  of  smut  resistance.    At  that  time  the  reactions  of 
kj  varieties  to  these  22  smut  races  were  given.     Since  then,  an  additional 
race  of  U.  avenae  has  "been  found,  and  the  reactions  of  63  additional  varie- 
ties to  23  standard  smut  races  and  33  varieties  to  partial  sets  of  the  23 
races  have  been  determined.     The  reactions  of  these  96  agronomic  varieties 
and  of  10  standard  smut  differential  varieties  to  the  races  of  loose  and 
covered  smut  are  presented  here. 


PROCEDURE 

All  tests  for  the  reaction  of  varieties  to  individual  smut  races  were 
made  in  single -row  field  plots  planted  in  the  spring  at  Pullman,  Wash. 
Seed  of  each  variety  tested  was  inoculated  with  a  spore  suspension  of  each 
race  by  the  partial  vacuum  method  of,  inoculation. 2/    The  usual  precaution 
of  treating  the  seed  with  formaldehyde  before  inoculation  to  eliminate  any 
possible  existing  natural  contamination  was  omitted.     There  was  no  evidence 
in  any  of  the  tests  that  such  contamination  was  a  significant  factor  in  any 
of  the  variety  reactions  obtained. 


1/  Cooperative  investigations  of  the  Crops  Research  Division,  Agricul- 
tural Research  Service,  U.S.  Department  of  Agriculture,  and  the  Washington 
Agricultural  Experiment  Station.    Washington  Agr.  Expt.  Sta.  Scientific 
Paper  2808. 

2/  Plant  Pathologists,  Crops  Research  Division,  Agricultural  Research 
Service,  U.S.  Department  of  Agriculture;  Pullman,  Wash.,  and  Beltsville, 
Md.,  respectively. 

3/  Holton,  C.  S.,  and  H.  A.  Rodenhiser.     19^8.     Physiologic  speciali- 
zation in  the  oat  smut  fungi  and  its  relation  to  breeding  oats  for  smut 
resistance.    U.S.  Dept.  Agr.  Tech.  Bui.  952,  16  pp. 
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The  efficiency  of  the  inoculation  method  and  the  seasonal  influence  on 
infection  were  measured  by  the  degree  of  infection  on  check  varieties  of 
known  reactions.     By  this  standard,  the  results  indicated  that  all  of  the 
tests  were  made  under  highly  favorable  conditions  for  smut  development,  and, 
therefore,  the  data  obtained  are  regarded  as  a  valid  measure  of  the  reac- 
tions of  the  varieties  in  this  environment. 

The  incidence  of  smut  was  recorded  as  percentage  of  total  panicles  in 
each  row.     These  percentages  were  determined  by  actual  count,  except  that 
estimates  were  made  in  rows  in  which  the  smutted  panicles  were  obviously 
in  the  majority.    All  rows  had  a  full  stand  of  plants,  and  the  number  of 
panicles  ranged  from  less  than  a  hundred  to  several  hundred,  depending  on 
the  variety  and  the  season. 

RESULTS 

A  list  of  the  10  differential  and  96  agronomic  varieties  is  presented 
in  table  1.    A  double  asterisk  after  the  C.I.  number  in  table  1  indicates 
an  immune  reaction  to  all  23  races;  whereas  a  single  asterisk  indicates  an 
immune  reaction  to  all  races  tested,  but  less  than  23. 

The  percentages  of  smut  produced  on  each  variety  by  individual  races 
are  recorded  in  table  2.     If  we  consider  0  infection  as  immunity,  trace  to 
5  percent  infection  as  highly  resistant,  6  to  10  percent  infection  as 
resistant,  and  11  to  100  percent  infection  as  susceptible,  the  varieties 
can  be  grouped  roughly  into  those  that  are  immune  to  all  races  (**);  immune 
to  incomplete  sets  of  races  (*);  immune  or  highly  resistant  to  all  races 
tested;  immune,  highly  resistant,  or  resistant  to  some  races,  and  suscepti- 
ble to  others;  and  susceptible  to  all  races  tested. 

It  is  encouraging  that  half  (53)  of  the  106  varieties  tested  were 
immune,  highly  resistant,  or  resistant  to  all  races  with  which  they  were 
tested.     Thirty  of  these  were  free  from  infection  to  all  races  tested,  with 
19  being  apparently  immune  to  the  full  set  of  23  races.    Approximately  half 
(53)  of  the  varieties  tested  had  mixed  reactions  of  susceptibility  to  some 
races  and  some  degree  of  resistance  to  other  races.     Only  one  variety 
(AuSable)  was  susceptible  to  all  races  with  which  it  was  tested. 

The  differential  variety  Anthony  was  highly  susceptibl    go  all  of  the 
Kolleri  races  and  to  most  of  the  Avenae  races.     Ransom  was     isceptible  to 
all  of  the  Avenae  races  except  "576, "  and  resistant  to  all  of  the  Kolleri 
races.    A  number  of  agronomic  varieties  exhibited  differential  reactions 
to  the  individual  races . 

The  recent  "explosive"  increase  of  the  recently  identified  Avenae 
"576"  race  of  smut  in  Iowa,  Illinois,  and  other  North  Central  States 
illustrates  the  necessity  of  continued  race  surveys  and  breeding  for 
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resistance  to  all  races.     The  data  presented  in  table  2  indicate  a  wealth 
of  resistance  to  "576"  and  other  individual  races  of  smut,  and  it  should 
"be  relatively  simple  to  select  parents  for  numerous  crosses  that  would 
afford  an  opportunity  to  select  for  additional  combined  immunity  or  high 
resistance  to  all  23  races.     Thus,  unless  or  until  new  pathogenic  races  of 
oat  smuts  develop,  there  is  ample  potential  for  the  development  of  smut 
resistant  varieties  for  all  areas  of  adaptation. 
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